Pituitary adenylate cyclase-activating polypeptide receptors mediating insulin secretion in rodent pancreatic islets are coupled to adenylate cyclase but not to PLC.
Pituitary adenylate cyclase-activating polypeptide (PACAP) is a potentiator of glucose-induced insulin secretion. PACAP binds to a PACAP-specific receptor (PAC1) and to VPAC receptors (VPAC1 and VPAC2), which share high affinity for vasoactive intestinal polypeptide (VIP). In the present study, the molecular expression of PACAP receptor isoforms and the signaling pathways involved in the insulin secretory effect of PACAP were investigated in isolated rat and mouse pancreatic islets. mRNA encoding PAC1-short, -hop, and -very short variants, as well as VPAC1 and VPAC2, were expressed in pancreatic islets. PACAP and VIP were equipotent in potentiating glucose-induced insulin release. Both peptides were also equipotent in increasing cAMP production, but PACAP was more efficient than VIP. Unlike carbachol, PACAP and VIP had no effect on inositol phosphate production. In the PAC1-deficient mouse, the insulinotropic effect of PACAP was reduced, and its differential effect on cAMP production was abolished, whereas the effects of VIP remained unchanged. These results clearly show that the insulinotropic effect of PACAP involved both VPAC and PAC1. The PAC1 variants expressed in rat and mouse pancreatic islets seem to be coupled to adenylate cyclase but not to PLC.